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Orientia tsutsugamushi is a causative agent of
scrub typhus, and a Gram-negative obligate intra-
cellular bacterium that is transmitted to humans
by the bite of infected Leptotrombidium mites. In
Korea, the incidence of scrub typhus has in-
creased remarkably in recent years. A total of 6022
cases of scrub typhus were reported in 2007, and
the incidence of scrub typhus infection was 13.2
cases per 100 000 persons. To develop a national
strategy for the control and prevention of this
disease that is based upon scientiﬁc data, we
surveyed the infection rate and analysed the
distribution of O. tsutsugamushi genotypes among
wild rodents and engorged chigger mites in
Korea. The specimens used in the present study
were obtained from rodents because rodents
have been recognised as a natural reservoir of
O. tsutsugamushi and a host of chigger mites.
At monthly intervals between August 2005 and
July 2007, Sherman live traps were used to
capture wild rodents living in four regions of
Korea. Specimens were obtained from two areas
in southern Korea, Chogye in Chollanam prov-
ince and Ganjeon in Gyeongsangnam province,
and from two areas in the middle region of Korea,
Jangan and Songsan in Gyeonggi province. Chig-
ger mites were collected from the wild rodents
that had been captured. The 56-kDa genes of
O. tsutsugamushi were collected from the blood or
spleens of the wild rodents, and were detected
from the pools of 30 chigger mites by nested PCR
ampliﬁcation, which was carried out as described
by Furuya et al. [1]. In the present study, geno-
types were determined by PCR-RFLP using DdeI.
Analysis of the nucleotide sequence homology
among the nested PCR products was performed
using the CLUSTALX (http://clustal.org) and Tree
Explorer (Tamura; http://evolgen.biol.metro-
u.ac.jp/TE/TE_man.html) programs in order to
conﬁrm the genotype in cases that could not be
determined by RFLP.
The rates of positivity among wild rodents
from Chogye, Ganjeon, Jangan and Songsan, were
4.5% (12 ⁄ 266), 5.0% (10 ⁄ 201), 12.4% (25 ⁄ 202) and
5.0% (13 ⁄ 258), respectively, as shown in Table 1.
To monitor the infection rate in mites, we calcu-
lated the MPR (minimum positive rate) using the
equation: number of positive mites ⁄ total number
of mites examined. The MPRs were 0.6%
(6 ⁄ 1071), 0.3% (12 ⁄ 4215), 0.9% (26 ⁄ 2893) and
1.3% (85 ⁄ 6752) in Chogye, Ganjeon, Jangan and
Songsan respectively. The rates of positivity for
O. tsutsugamushi were 6.5% (60 ⁄ 927) and 0.9%
(129 ⁄ 14 931) in the wild rodents and chigger
mites, respectively. In a previous study, Ree et al.
[2] analysed the incidence of O. tsutsugamushi by
IFA and PCR using 4315 individual mites col-
lected from eight localities in Korea and reported
that the infection rate was 1.5%, which was
slightly higher than the result reported in the
present study. From these results, we were able to
determine that there is a high risk of scrub typhus
infection in the natural environment of Korea.
The Boryong genotype was the most common,
at a rate of 76.7% in wild rodents and 82.9% in
chigger mites, followed by the Gilliam (10%),
Pajoo (8.3%) and Karp (5%) genotypes in the wild
rodents and the Karp (11.6%), Pajoo (3.1%),
Yoncheon (1.6%) and Kawasaki (0.8%) genotypes
in the chigger mites. The Kato genotype was not
detected in any of the specimens.
The geographical distribution of the Boryong
genotype was slightly higher in southern Korea
than in mid-Korea, while the Gilliam, Karp and
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Pajoo genotypes were mainly distributed
throughout the mid-region of Korea. These results
were similar to those of several clinical studies [3],
including our result from a study conducted
between 2003 and 2005 (data not shown). These
ﬁndings revealed that the geographical distribu-
tion of O. tsutsugamushi genotypes differs slightly
according to endemic area.
Further research on the regional distribution of
O. tsutsugamushi genotypes from vectors and
humans throughout the nation is needed, and
an analysis of the environmental ecology, mete-
orological conditions, working behaviour of
inhabitants, and so on, is warranted. Therefore,
a national investigation of vectors should be
carried out continually in order to accumulate
useful scientiﬁc data for controlling scrub typhus
infections in Korea.
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Table 1. Genotype of O. tsutsugamushi 56 kDa gene from wild rodents and mites in Korea
Location
Wild rodents Mites
No. positive ⁄
No. tested
rodent (%)
Genotypea
No. positive
pool ⁄ total no. mites
examined (MPRb)
Genotype
Gillia m Karp Kato Boryong Pajoo Gilliam Karp Kato Boryong Pajoo Yonchon Kawasaki
Chogye 12 ⁄ 266 (4.5) 0 0 0 11 1 6 ⁄ 1071 (0.6) 0 1 0 4 1 0 0
Ganjeon 10 ⁄ 201 (5.0) 1 1 0 8 0 12 ⁄ 4215 (0.3) 0 0 0 11 0 0 1
Jangan 25 ⁄ 202 (12.4) 4 2 0 18 1 26 ⁄ 2893 (0.9) 0 4 0 18 3 1 0
Songsan 13 ⁄ 258 (5.0) 1 0 0 9 3 85 ⁄ 6752 (1.3) 0 10 0 74 0 1 0
Total 60 ⁄ 927 (6.5) 6 3 0 46 5 129 ⁄ 14 931 (0.9) 0 15 0 107 4 2 1
% 10.0 5.0 0.0 76.7 8.3 0.0 11.6 0.0 82.9 3.1 1.6 0.8
aDetermined by PCR-RFLP or phylogenetic analysis based on nucleotide sequence homology of 56 kDa type speciﬁc genes.
bMPR (minimum positive rate): No. positive pools of mites ⁄ total no. mites examined · 100.
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